Introduction
Define the truncated hypergeometric function
where (x) k = x(x + 1) · · · (x + k − 1) if k ≥ 1 and (x) 0 = 0. Motivated by the Calabi-Yau manifold, Rodriguez-Villegas [4] conjectured some congruences on truncated hypergeometric functions modulo p 2 and p 3 . Nowadays, most of those conjectures have been confirmed. For example, with help of the Gross-Koblitz formula, Mortenson [3] proved that, for any prime p ≥ 5,
where · p is the Legendre symbol modulo p. Z.-W. Sun [6] gave an elementary proof for (1.1)-(1.4). Subsequently, Z.-H. Sun [5] generalized the above congruences to the following unified form:
Here α is a rational number whose denominator is prime to p, and x p denotes the integer in {0, 1, . . . , p − 1} such that x ≡ x p (mod p). Note that we can also define x n similarly on condition that the denominator of x is prime to n.
It is natural to define the truncated q-hypergeometric function as follows:
where
Recently, Guo and Zeng [2] have obtained a q-analogue of (1.1):
where [p] = 1 + q + · · · + q p−1 and the above congruence is considered over the polynomial ring Z[q]. Furthermore, they also conjectured that, for p ≥ 5,
In this paper, we shall prove the congruences (1.7)-(1.9). More precisely, we shall give a q-analogue of (1.5) as follows.
Theorem 1.1. Let n, d ≥ 2 with gcd(n, d) = 1 and let r be an integer. Then
where Φ n (q) denotes the n-th cyclotomic polynomial in q and a = −r/d n .
For example, letting r = 1, d = 3 and letting n = p be a prime greater than 3, we have
and so
which is the congruence (1.7).
Proof of Theorem 1.1
Recall that the q-binomial coefficients n k q are defined by
It is easy to see that
So writing α = −r/d, the congruence (1.10) is equivalent to
Note that a = α n . Let s = (α − a)/n. Then sd is an integer. By the q-ChuVandemonde identity (2.1), we have a + sn k
where we have used the fact that
for 1 ≤ j ≤ n. Similarly, there holds
Therefore,
By the q-Chu-Vandemonde identity (2.2), we have
If n is even, then
and (since d is odd in this case)
while if n is odd, then
Hence, we always have
(2.7)
Noticing that 
we complete the proof.
